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57 ABSTRACT

An electrical connector has an insulative housing, a plurality
of contacts retained in the insulative housing and a shell
assembled to the insulative housing. The insulative housing
has a mating face and a mating chamber depressing from the
mating face and extending through the insulative housing
along a front to back direction for receiving a mating plug.
The contacts comprise a first contact with a first engaging
point located in a left side of the mating chamber, and a
second contact with a second engaging point located in a
bottom side of the mating chamber and a third contact with a
third engaging point located in a right side of the mating
chamber and opposite to the first contacting portion, the third
engaging pointis located between the first engaging point and
the second connecting portion along the front to back direc-
tion.

19 Claims, 5 Drawing Sheets




US 9,225,129 B2

U.S. Patent Dec. 29, 2015 Sheet 1 of 5
100 -
3
i
( # 34
|~
231~ !
ﬁ
10 ﬁ/ﬁmJ
221 11

1G]



US 9,225,129 B2

Sheet 2 of 5

Dec. 29, 2015

U.S. Patent

323

c

F1G.



U.S. Patent Dec. 29, 2015 Sheet 3 of 5 US 9,225,129 B2

3

FIG,




U.S. Patent Dec. 29, 2015 Sheet 4 of 5 US 9,225,129 B2

4

FIG.

15




U.S. Patent Dec. 29, 2015 Sheet 5 of 5 US 9,225,129 B2

231
™ R e
A NN [
\ \ ]
L
R ( | 163
P
;31;2\E _ — 7o) 232
B 14
211 — | LA T c
\ ‘ 221
162 5 1
213 — | 1+ T~ 233
" ]
[ \ ]
| ]
1 15
PP
P23

FIG. S



US 9,225,129 B2

1
ELECTRICAL CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electrical connector,
more particularly to an electrical connector with a contact
presented as a signal contact or a grounding contact at differ-
ent situations.

2. Description of Related Art

An audio jack for mating with a 2-pole concentric plug
usually has two terminals, the two terminals include a
grounding contact and a signal contact. Such as Chinese
patent issue No. CN 201063398Y issued on May. 21, 2008,
discloses a jack with a mating chamber, and only a grounding
contact and a signal contact disposed in a front side of the
mating chamber for mating with different parts of a 2-pole
contact of a concentric plug. The audio jack only has two
contacts for mating with the mating concentric plug, so if the
concentric plug changes its number of poles, the audio jack
will unable to mate with the changed concentric plug and can
not transmit singles via the plug and the audio jack. As a
result, the audio jack only can be used in one situation.

Hence, an improved electrical connector is needed to solve
the problem above.

BRIEF SUMMARY OF THE INVENTION

An electrical connector has an insulative housing with a
mating face and a mating chamber depressing from the mat-
ing face and extending through the insulative housing along a
front to back direction for receiving a mating plug. A shell is
assembled to insulative housing. A plurality of contacts are
retained in the insulative housing, each of the contacts has a
first contact with a first contacting portion located in a left side
of the mating chamber, and a second contact with a second
contacting portion located in a bottom side of the mating
chamber. The contacts further comprise a third contact with a
third contacting portion located in a right side of the mating
chamber and opposite to the first contacting portion, the third
contacting portion is located between the first contacting
portion and the second contacting portion along the front to
back direction.

The foregoing has outlined rather broadly the features and
technical advantages of the present invention in order that the
detailed description of the invention that follows may be
better understood. Additional features and advantages of the
invention will be described hereinafter which form the sub-
ject of the claims of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present inven-
tion, and the advantages thereof, reference is now made to the
following descriptions taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a perspective view of an electrical connector
according to the preferred embodiment of the present inven-
tion;

FIG. 2 is similar to FIG. 1, but taken from another aspect;

FIG. 3 is an exploded, perspective view of the electrical
connector;

FIG. 4 is similar to FIG. 3, but taken from another aspect;

FIG. 5 is a view of the electrical connector with its shell
removed therefrom;
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

In the following description, numerous specific details are
set forth to provide a thorough understanding of the present
invention. However, it will be obvious to those skilled in the
art that the present invention may be practiced without such
specific details. In other instances, well-known circuits have
been shown in block diagram form in order not to obscure the
present invention in unnecessary detail. For the most part,
details concerning timing considerations and the like have
been omitted inasmuch as such details are not necessary to
obtain a complete understanding of the present invention and
are within the skills of persons of ordinary skill in the relevant
art.

Referring to FIGS. 1-5, an electrical connector 100 is a
concentric jack and includes an insulative housing 1, a plu-
rality of contacts 2 retained in the insulative housing 1 and a
shell 3 enclosing the insulative housing 1.

Referring to FIGS. 2-4, the insulative housing 1 showing as
a rectangle cube, comprises a mating face 11, a rear face 12
opposite to the mating face 11, a top portion 13 located of a
top side of the rectangle cube, a bottom portion 15 opposite to
the top portion 13, two side portions 14 connecting with the
mating face 11 and the rear face 12 at two sides of the rect-
angle cube, and a mating chamber 10 recessed from the
mating face 11 and extending through the rear face 12. The
insulative housing 1 further has a plurality of protrusions 141
ata front side and a rear side thereof and two depressing slots
142 depressed on the two side portions 4 respectively and
extending through the top portion 13 and the bottom portion
15 along a vertical direction. The insulative housing further
has a room 16 is recessed from the rear wall 12, and the room
16 has an inner wall 161, a plurality of receiving slots 162 for
receiving the contacts 2 and a plurality of positioning slot 163.
The receiving slots 162 are depressed forwardly from the
inner wall 161 and communicated with the mating chamber
10. The positioning slots 163 extend through the bottom
portion 15 of the insulative housing 1 along a vertical direc-
tion. The receiving slots 162 and the positioning slots 163 are
both communicated with the room 16, and the receiving slots
162 do not extend forwardly through the mating face 11.

The contacts 2 received in the mating chamber 10 include
a first contact 21 located closed to one of the side portions 14,
a second contact 22 located closed to the bottom portion 15,
and a third contact 23 located closed to another side portion
14 and opposite to the first contact 21.

Reference to FIGS. 3 and 4, the first contact 21 is shown in
aschistose structure extending vertically and has a first retain-
ing portion 212 extending forwardly into the mating chamber
10 and retained in one of the receiving slots 162 which is
closed to one of the side portions 14, a first extending portion
213 extending from a rear and bottom side of the first retain-
ing portion 212 and downwardly to being received in the
positioning slot 163, a first soldering/tail portion 214 extend-
ing downwardly from a bottom end of the first extending
portion 213 and a first contacting portion 211 extending back-
wardly from a front end of the first retaining portion 212. The
first contacting portion 211 has an arc shape protruding
toward the mating chamber 10. The first contacting portion
211 extends toward the rear face 12 along a front to back
direction and is located at a rear side of the mating chamber 10
while the first retaining portion 212 extends toward the mat-
ing face 11 along a back to front direction and is located at a
front side of the mating chamber 10. The first retaining por-
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tion 212 has a plurality of lances (not labeled) at a bottom
edge thereof to abut against an inner wall of the receiving slot
162.

The second contact 22 has a second retaining portion 222
extending forwardly from the back to front direction and
being received in the receiving slot 162, a second extending
portion 223 bent and extending downwardly from a rear end
of the second retaining portion 222, a second soldering/tail
portion 224 extending downwardly and received in the posi-
tioning slot 163 and a second contacting portion 221 disposed
ata front end of the second retaining portion 222 and exposed
in the mating chamber 10 closed to the mating face 11. The
second retaining portion 222 has a plurality of lances (not
labeled) at a bottom edge thereof'to abut against with an inner
wall of the receiving slot 162.

The third contact 23 has a third retaining portion 232 oppo-
site to the first retaining portion 212, a third extending portion
233 extending from a rear end of the third retaining portion
232, a third soldering/tail portion 234 extending downwardly
from a bottom end of the third extending portion 233 and a
third contacting portion 231 extending forwardly from the
third retaining portion 232 and protruding into the mating
chamber 10. The third retaining portion 232 is positioned in
the receiving slot 162. The third retaining portion 232 has a
plurality of lances (not labeled) at a bottom edge thereof to
abut against an inner wall of the receiving slot 162.

The first contacting portion 211 has a first engaging/con-
tacting point a, the second contacting portion 221 has a sec-
ond engaging/contacting point b, and the third contacting
portion 231 has a third engaging/contacting point c. In the
front to back direction, the third engaging point ¢ is located
between the first engaging point a and the second engaging
point b and a distance between the third engaging portion ¢
and the first engaging portion a is shorter than a distance
between the second engaging portion b and the third engaging
portion c. In such arrangement, when a 2-pole concentric plug
(not shown) with a two steps male terminal is inserted into the
mating chamber 10 of the electrical connector 100, the first
engaging point a touch a front end of the 2-pole concentric
plug and the second engaging point b and the third engaging
point ¢ both connect with a rear end of the male terminal of the
2-pole concentric plug. So, the first contact 21 is used as a
signal contact as a right sound track contact, the second
contact 22 and the third contact 23 are used as grounding
contacts. When a 3-pole or a 4-pole concentric plug (not
shown) is inserted into the mating chamber 10 of the electrical
connector 100, the first engaging point a of the first contacting
portion 211 still connects with a front end of a male terminal
of'the 3-pole or 4-pole concentric plug, the second engaging
point b of the second contacting portion 221 still connects
with a rear end of the male terminal of the 3-pole or 4-pole
concentric plug, and the third engaging point ¢ of the third
contacting portion 231 connects with a middle portion of the
male terminal of the 3-pole or 4-pole concentric plug. So, the
first contact 21 is still used as a signal contact as a right sound
track contact, the second contact 22 is still used as a ground-
ing contact, and the third contact 23 is used as another signal
contact, a left sound track contact. So the third contact 23 can
be used as a signal contact or a grounding contact in different
conditions. At the same time, the third contacting portion 231
is set opposite to the first contacting portion 211 which can
give a balance force to the 2-pole, 3-pole or 4-pole concentric
plug.

Referring to FIGS. 3 to 4, the shell 3 has a top wall 31
located over the top portion 13 of the insulative housing 1, two
sidewalls 32 covering the two side portions 14 of the insula-
tive housing 1 and a rear wall 33 covering over the rear face
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12. The top wall 31 and the two side walls 32 all have an
elastic plate 34 bent outwardly from front edges thereof. The
elastic plates 34 extend beyond the mating face 11 of the
insulative housing 1. Each side wall 32 has a locking hole 321
to lock with the protrusion 141 of the side portion 14 of the
insulative housing 1, a locking portion 322 tore from the side
wall 32 and extending inwardly to lock with the depressing
slot 142 of the insulative housing 1, and a pair of tines 323
extending from bottom edges of the two side walls 32 to lock
with a printed circuit board (not shown).

Referring to FIG. 5, the first, second and third contacts 21,
22,23 are all assembled in the receiving slots 162 respectively
along the back to front direction. The first, second and third
contacting portions 211, 221, 231 are disposed in the mating
chamber 10. The first, second and third extending portions
213, 223, 233 are positioned in the positioning slots 163
respectively. Please take a view from a back side of the elec-
trical connector 100 with its shell 3 removed away thereof, the
second contacting portion 221 protrudes upwardly into the
mating chamber 10, the first contacting portion 211 protrudes
into the mating chamber 10 from a left side and the third
contacting portion 231 protruded into the mating chamber 10
from a right side. Itis noted because the contacts 21,22 and 23
are made from sheet metal defined by an extension face and a
thickness face perpendicular to each other, the tail portion
214/234 lies in a plane which is perpendicular to another
plane in which the tail portion 224 lies. Under this arrange-
ment, each engaging point may have reliable contact with the
inserted plug.

Itis to be understood, however, that even though numerous
characteristics and advantages of the present invention have
been set forth in the foregoing description, together with
details of the structure and function of the invention, the
disclosure is illustrative only, and changes may be made in
detail, especially in matters of shape, size, and arrangement of
parts within the principles of the invention to the full extent
indicated by the broad general meaning of the terms in which
the appended claims are expressed. For example, the tongue
portion is extended in its length or is arranged on a reverse
side thereof opposite to the supporting side with other con-
tacts but still holding the contacts with an arrangement indi-
cated by the broad general meaning of the terms in which the
appended claims are expressed.

We claim:

1. An electrical connector comprising:

an insulative housing having a mating face and a mating

chamber depressing from the mating face and extending
through the insulative housing along a front to back
direction for receiving a mating plug;
a shell assembled to insulative housing; and
aplurality of contacts retained in the insulative housing, the
contacts comprising a first contact with a first contacting
portion located in a left side of the mating chamber, and
a second contact with a second contacting portion
located in a bottom side of the mating chamber; wherein

the contacts further comprise a third contact with a third
contacting portion located in a right side of the mating
chamber and opposite to the first contacting portion, the
third contacting portion is located between the first con-
tacting portion and the second contacting portion along
the front to back direction; wherein

each of the contacts has a soldering portion respectively,

and the soldering portions are aligned with each other.

2. The electrical connector as claimed in claim 1, wherein
the first contacting portion is closed to a rear side of the
mating chamber, the second contacting portion is closed to a
front side of the mating chamber and near to the mating face.
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3. The electrical connector as claimed in claim 2, wherein
the first contacting portion has a first engaging point, the
second contacting portion has a second engaging point, the
third contacting portion has a third engaging point, a distance
between the first engaging point and the third engaging point
is shorter than that between the second engaging point and the
third engaging point along the front to back direction.

4. The electrical connector as claimed in claim 3, wherein
the second contacting portion protrudes upwardly into the
mating chamber, the first contacting portion protrudes into
the mating chamber from a left side and the third contacting
portion protrudes into the mating chamber from a right side
via taking a view from a back side of the electrical connector
with its shell removed away thereof.

5. The electrical connector as claimed in claim 2, wherein
the insulative housing has a rear face opposite to the mating
face, a plurality of receiving slots depressing from the rear
face and not extending through the mating face along a back
to front direction, the receiving slots communicate with the
mating chamber.

6. The electrical connector as claimed in claim 1, wherein
the insulative housing further has a room recessed on the rear
face, the contacts are assembled to the insulative housing
along the back to front direction, each contact has an extend-
ing portion disposed in the room.

7. The electrical connector as claimed in claim 6, wherein
the insulative has an inner wall located in an inner side of the
room, the receiving slot is depressed from the inner wall and
extends forwardly.

8. The electrical connector as claimed in claim 7, wherein
the inner wall has a plurality of positioning slots for receiving
the extending portions of the contacts, the positioning slots
extending through a bottom portion of the insulative housing
along an upper to down direction.

9. The electrical connector as claimed in claim 1, wherein
the shell comprises a top wall, two side walls and a plurality
of elastic plates bent from front edges of the top wall and two
side walls, the elastic plates are all beyond the mating face.

10. An electrical connector comprising:

an insulative housing defining a cylindrical mating cham-
ber communicating forwardly with an exterior in a front-
to-back direction;

afirst contact disposed in the housing at a 0 degree position
of the cylindrical mating chamber in a front view;

asecond contact disposed in the housing at one of 90 or 270
degrees position of the cylindrical mating chamfer in the
front view;

a third contact disposed in the housing at a 180 degrees
position of the cylindrical mating chamfer in the front
view,

each of'said first contact, said second contact and said third
contact including a front forwardly extending contact
portion and a rear downwardly extending tail portion,
and made from sheet metal defining an extension face
and a thickness face perpendicular to each other;
wherein

the rear tail portion of the first contact extends in a first
plane perpendicular to a second plane in which the rear
tail portion of the second contact extends while parallel
to a third plane in which the rear tail portion of the third
contact extends; wherein

a contacting point of the front contacting portion of the
third contact is positioned between those of the first
contact and the second contact in the front-to-back
direction; wherein
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the rear tail portions of all said first, second and third
contacts are generally aligned with one another in a
transverse direction perpendicular to said front-to-back
direction.

11. The electrical connector as claimed in claim 10,
wherein the front contacting portion of the first contact is of a
backward folded type while those of both said second and
third contacts are of a forward extension type.

12. The electrical connector as claimed in claim 10,
wherein the first contact includes a retention structure to
retain the first contact in the housing, and said retention
structure generally is formed on the first plane in which the
rear tail portion of the first contact lies, and the third contact
includes another retention structure to retain the third contact
in the housing, and said another retention structure generally
is formed on the third plane in which the rear tail portion of the
third contact lies.

13. The electrical connector as claimed in claim 10,
wherein the second contact includes a lower retention struc-
ture formed on the rear tail portion thereof and an upper
retention structure on a horizontal plane above the rear tail
portion thereof.

14. The electrical connector as claimed in claim 10,
wherein the housing forms a locking protrusion on each of
opposite side exterior faces, and a pair of horizontal slots are
located by two sides of the locking protrusion to provide
deformability around the locking protrusion for easy assem-
bling a metallic shell upon the housing, said shell defining a
pair of locking openings each to latchably receive the corre-
sponding locking protrusion therein.

15. The electrical connector as claimed in claim 14,
wherein said shell includes a pair of side walls and a rear wall
equipped with retention mechanism to secure the rear wall to
the corresponding side wall, and said retention mechanism is
essentially aligned with the corresponding locking protrusion
in a vertical direction perpendicular to said front-to-back
direction.

16. The electrical connector as claimed in claim 10,
wherein the housing includes a plurality of rearwardly
exposed positioning slots to receive the corresponding tail
portions, respectively.

17. The electrical connector as claimed in claim 16,
wherein the positioning slot receiving the tail portion of the
second contact is wider than those receiving the tail portions
of the first contact and the third contact.

18. The electrical connector as claimed in claim 17,
wherein the tail portion of the second contact forms sideward
barbs to be engaged within the corresponding positioning slot
in an interference fit for securing consideration.

19. An electrical connector comprising:

an insulative housing defining a cylindrical mating cham-
ber communicating forwardly with an exterior in a front-
to-back direction;

afirst contact disposed in the housing at a 0 degree position
of the cylindrical mating chamber in a front view;

a second contact disposed in the housing at one of 90 or 270
degrees position of the cylindrical mating chamfer in the
front view;

a third contact disposed in the housing at a 180 degrees
position of the cylindrical mating chamfer in the front
view,

each of said first contact, said second contact and said third
contact including a front forwardly extending contact
portion, a middle retaining portion and a rear down-
wardly extending tail portion, and made from sheet
metal defining an extension face and a thickness face
perpendicular to each other; wherein
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the rear tail portion of the first contact extends in a first
plane perpendicular to a second plane in which the rear
tail portion of the second contact extends while parallel
to a third plane in which the rear tail portion of the third
contact extends; wherein 5

a contacting point of the front contacting portion of the
third contact is positioned between those of the first
contact and the second contact in the front-to-back
direction; wherein

the housing defines a plurality of receiving slots to respec- 10
tively receive the corresponding retaining portions of the
contacts, and a plurality of positioning slots to respec-
tively receive the corresponding tail portions of the con-
tacts; wherein

the positioning slots are rearwardly exposed to an exterior 15
to allow the contacts to be forwardly assembled into the
housing from a rear side of the housing; wherein

the positioning slots are located lower than the receiving
slots, the positioning slot to receive the tail portion of the
second contact is wider than those to receive the first 20
contact and the third contact, and the tail portion of the
second contact is further equipped with sidewardly
extending barbs engaged within the positioning slot in
an interference fit.
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